Single crystals of light violet Nd 2 As 4 O 9 and yellow Sm 2 As 4 O 9 were obtained from the reactions of the respective lanthanide oxides with As 2 O 3 in a NaCl flux at 850 • C in sealed silica ampoules. According to the structure determination, the triclinic compounds (P1, Z = 2, Nd/Sm: a = 686.32 (9) 
Introduction
There has been considerable increase in the knowledge of rare earth compounds containing complex oxo-anions throughout the last years [1] . The lively interest that these compounds have attracted can be attributed to their diverse properties, ranging from magnetic and spectroscopic phenomena to the features of open framework structures. Among the plethora of compounds that has been synthesized the oxoselenates(IV) (selenites) seem to be of vital importance [2] . One reason is that the crystal structures of selenites are frequently non-centrosymmetric and that the non-linear optical effects (NLO) arising from the lack of inversion symmetry are strong due to the high polarizability of the anions [3 -6] . Recently we have used the SeO 3 2− ion successfully to combine rare earth and transition metal ions in solid state compounds aiming at new magnetic and luminescent properties [7, 8] . We now extended our efforts towards oxo-arenates(III) (arsenites) because these anions are isomorphous with the selenite ions but their higher charge allows for other compositions. Unfortunately no simple arsen-0932-0776 / 05 / 1200-1219 $ 06.00 c 2005 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com ates(III) of the rare earth elements are known up to now, and only the O 2− and Cl − containing species RE 3 OCl(AsO 3 ) 2 (RE = La, Sm, Gd) have been reported [9] . Here we present the syntheses of the first compounds in the systems RE 2 O 3 /As 2 O 3 and their unusual crystal structure.
Experimental Section
For the syntheses of RE 2 As 4 O 9 (RE = Nd, Sm) the oxides RE 2 O 3 (RE = Nd, Sm) and As 2 O 3 as well as NaCl as a flux were sealed in silica tubes. The molar ratio RE 2 O 3 /As 2 O 3 /NaCl was 1:2:5. In a resistance furnace the ampoules were fired in a first step to 350 • C. After keeping this temperature for 24 h, it was raised to 850 • C within 35 h. After 24 h at this temperature the furnace was cooled down slowly at a rate of 10 • C/h. The reaction products contained plate shaped single crystals of the arsenites which are light violet in the case of neodymium and yellow for samarium. For each compound some crystals were glued on glass fibres and checked by orientation images taken on an image plate diffractometer (STOE IPDS). They showed the same triclinic unit cell, and for the best specimen of the neodymium and samarium compound, respectively, intensity data were collected with the same diffractometer. The structure was solved applying direct methods [10] and refined introducing anisotropic displacement factors for all atoms [11] . Absorption effects have been treated numerically [12, 13] . Crystallographic data and details of the measurement are summarized in the Tables 1 -3 .
Results and Discussion
The oxo-arsenates(III) RE 2 As 4 O 9 (RE = Nd, Sm) are the first representatives of compounds in the systems RE 2 O 3 /As 2 O 3 with RE being a rare earth element. Interestingly, in the crystal structures no simple AsO 3 3− ions were found but diarsenite groups, As 2 [14] , and in both compounds under discussion the anions show The anion has C i symmetry and the bridging oxygen atoms O23 and O12 are situated slightly apart from the plane that is spanned by the four arsenic atoms. The bond distances (in pm) are given for the neodymium compound (cf. Table 3 ). essentially the distances and angles as previously described. The largest distances As-O within the group are found to the bridging oxygen atoms with values around 187 pm (Table 2) , and the angles As-O-As are about 118 • . The distances As-O to the terminal oxygen atoms vary between 171 and 178 pm, and the remarkable differences can be attributed to the different coordination of these atoms by the lanthanide ions. The angles O-As-O cover a large range from 89
• up to 105 • , again in good agreement with previous findings. The most interesting feature of the crystal structure of the new compounds is the tetrameric cycloarsenite anion, As 4 O 8 4− . To the best of our knowledge only one compound with a cyclo-tetraarsenite anion has been reported, namely the mineral stenhuggarite, CaFeSbAs 2 O 7 [15] . In this mineral, however, the anion has a very different shape compared to the findings presented here: It shows the arsenic atoms in a tetrahe- dral array (S 4 symmetry), while in the present case all arsenic atoms lie in a plane and the anion has C i symmetry (Fig. 1) . The bridging oxygen atoms within the tetramer are only slightly shifted from that plane by 14 pm (O334) and 57 pm (O324), respectively. The angles As-O-As are about 136 • and the distances As-O to the bridging oxygen atoms range from 178 to 184 pm. The terminal and the bridging oxygen atoms form an- gles with the arsenic atoms that are either around 100
• or around 90 • . These distances and angles are similar to the findings for the cyclo-tetraarsenite anion in CaFeSbAs 2 O 7 , despite of the different shape of the individual anions.
In the crystal structure of the two arsenites, the RE 3+ ions are linked by the As 2 O 5 4− groups to layers of the compostion { 2 ∞ [RE 2 (As 2 O 5 )] 2 } 4+ . Within the layers, the diarsenite groups are coordinated by eight RE 3+ ions, and also the bridging oxygen atoms of the anion are involved in the RE 3+ coordination (Fig. 2) . This leads to relatively short RE 3+ -RE 3+ distances of 367 pm for the neodymium and 363 pm for the samarium compound. The { 2 ∞ [RE 2 (As 2 O 5 )] 2 } 4+ layers are stacked in the [001] direction, and are connected by the cyclo-tetraarsenite anions (Fig. 3) .
In this way the latter are coordinated by six RE 3+ ions via the terminal oxygen atoms and two of the four bridging oxygen atoms. For the two crystallographically different RE 3+ ions, RE(1) 3+ and RE(2) 3+ , coordination numbers of nine and eight arise. RE(1) 3+ is surrounded by three As 2 O 5 4− ions and one As 4 O 8 4− group, the diarsenite ions being mono-, di-, and tri-dentate, and the cyclo-tetraarsenite anions be-ing tridentate (Fig. 4) (Fig. 4) .
As often observed in crystal structures involving ions with s 2 configuration, a prominent stereochemical influence of the lone electron pairs is observed. In the structures of Nd 4 (Fig. 3) .
